Preface
From the beginning of 2006 until March 2007, the World Agroforestry Centre (ICRAF) led a consortium of organizations and individuals from around the world in a pan-tropical scoping study of Compensation and Rewards for Environmental Services (CRES). The scoping study was commissioned by the Rural Poverty and Environment Programme of the International Development Research Centre of Canada (IDRC) to identify critical issues affecting the development, operation, impacts and institutionalization of mechanisms linking beneficiaries of ecosystem services with stewards of those ecosystems. Particular attention is paid to the potential for CRES to alleviate or exacerbate the multiple dimensions of poverty: rights to productive assets, streams of income and consumption, and vulnerability to shocks.
The scoping study included a series of regional workshops held in Latin America (Quito, Ecuador), Asia (Bangalore, India) and Africa (Nairobi, Kenya). Participants presented and discussed practical CRES experiences from across the developing world, experiences which informed and challenged the development of several cross-cutting issue papers. A series of nine working papers have been prepared to summarize the results of the scoping study, including an introductory paper, three regional workshop reports, and five issue papers on key topics. The working papers are designed for relatively limited circulation of preliminary material. We anticipate that all of the papers will be revised and published in a formal outlet within the next year.
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Introduction
This paper is the fifth in a series of nine interlinked issue papers commissioned by the Rural Poverty and Environment Programme (RPE) of the International Development Research Centre (IDRC) as part of a research project entitled scoping study of compensation for ecosystem services. The purpose of this project is to provide the RPE with a broader and richer deliberation on the potential for economic instruments (including market, financial and incentive-based instruments), which conserve 1 ecosystem services and at the same time contribute to poverty reduction in the developing world.
RPE has raised important questions about the impact and future prospects of compensation and payments for ecosystem services, and their potential role in helping to make these instruments more beneficial to the poor in the rural landscapes of the developing world. These questions are reflective of the growing awareness that ecosystems continue to be undervalued -despite their enormous importance for human well-being -and the loss and decline of ecosystem services continue unabated despite the application of conservation approaches such as protected areas, integrated conservation and development and community-based natural resource management. The traditional exclusionary approach of protected areas, for example, have for the most part not produced desired conservation outcomes, because they have often impacted negatively on the livelihoods of local communities through reducing the land and resource use options open to them. Especially in situations where the incidence of poverty is high (as is the case in many developing countries), the communities who manage and use ecosystems have proved to be unwilling and frequently economically unable, to tolerate the high opportunity costs incurred by protectionist approaches to conservation.
While integrated conservation and development and community-based natural resource management approaches in a few cases have shown more positive results in ecosystem conservation and poverty terms, they have often been difficult to sustain in financial terms. Depending for the most part on relatively short-term injections of donor funding and central government subventions, the limited budgets available to national conservation authorities have rarely been sufficient to provide the relatively high levels of long-term funding or technical assistance that these approaches demand. As a consequence, positive results with respect to ecosystem management and poverty, often over the longterm, are set back.
At the heart of the above questions is the growing awareness of the linkages between poverty and the environment, namely that poverty is multidimensional and ecosystems play a vital role through the provision of essential services, which provide the poor with alternatives to either escape poverty or avert its worst effects. For example, ecosystem regulating services like water regulation and purification contribute directly to the health of the poor, while provisioning services like non-timber forest products contribute to their material wealth. Inadequate access to, and loss and decline of ecosystem services, often exacerbates poverty. Empirical evidence of the links between poverty and the environment reveal that socially disadvantaged and vulnerable people in the developing world, particularly women, tend to suffer disproportionately when ecosystem services decline.
In this context, payments for ecosystem services has arisen as a new direct conservation approach, explicitly recognizing the need to bridge the interests of those who influence the provision of ecosystem services with those who depend on them directly for their well-being. These interests can be reconciled by payments from the beneficiaries to the providers, providing both an incentive as well as the financial resources needed to sustain ecosystem conservation. Compensation, on the other hand, is paid to those who are adversely affected (incur damages) by the loss and decline of ecosystem services 1 Conservation includes sustainable use of natural resources 8 by those whose actions lead to that decline. These similarly raise financial resources, help to change the pattern of existing incentives to degrade ecosystems, and over time contribute to ecosystem conservation. While compensation and payments for ecosystem services hold much promise for ecosystem conservation and financial sustainability, deciphering their role in poverty reduction holds both potential promise and challenges. For example, it is often recognized that poor people are the main providers of many ecosystem services and are most adversely impacted by degradation -they are often not in a position to access and benefit from these schemes because of their social, economic and political positions.
In light of this, a diverse group of organizations 2 has been formed to undertake research on a wide range of issues related to the conceptualization, design and implementation of compensation and payment mechanisms. Specifically, the project hypothesizes that there is greater scope in Africa, Asia and Latin America for:
• Using ecological assessment and economic valuation to better integrate ecosystem services into poverty reduction and sustainable development planning; • Devising processes of scoping, negotiating and enforcing agreements over ecosystem services that improve the negotiating power and bargaining position of otherwise disadvantaged groups; • Instituting pro-poor ecosystem service compensation or payment schemes to the advantage of those who benefit from ecosystem services and those who generate those services.
The broad objective of the scoping study is to contribute to the conceptualization and development of RPE programming related to Compensation for Ecosystem Services by providing an overview of relevant developments in Africa, Asia and Latin America, a global synthesis of the results, and recommendations for a possible niche for RPE programming. The specific objectives of the scoping study include:
1. Review and synthesize information on recent development, current status, and likely future development of mechanisms of compensation for ecosystem services in Latin America, Africa and Asia; 2. Review evidence, solicit stakeholder perceptions, and identify knowledge gaps related to key issues affecting the potential for mechanisms of compensation for ecosystem services to alleviate rural poverty and conserve ecosystem function in Latin America, Africa and Asia; and 3. Identify and discuss a set of knowledge gaps, policy issues, and research questions that link compensation for ecosystem services with the RPE focal areas of environmental governance, access and rights to natural resources, community integration with wider socio-economic systems, and adaptive learning in key hotspots of rural poverty and environmental degradation. In particular, suggest ways in which RPE might support research on these issues by Southern researchers.
The present paper is prepared by IUCN -The World Conservation Union, The United Nations Environment Programme, Forest Trends, Corporacion Grupo Randi Randi, and the World Agroforestry Centre (ICRAF). The purpose of this paper is to develop in-depth understanding of the interface between Compensation and Reward 3 for Ecosystem Services (CRES) and human well-being, namely how, where and when CRES options are relevant to poverty reduction and the well-being of the poor. CRES in the context of this paper is being explored as: compensation for ecosystem services (CES) in monetary or non-monetary payments made by those whose actions modify ecosystem services in a way that is perceived to be harmful to the ecosystem and thus its services (the proverbial polluters pay principle); and rewards for ecosystem services (RES) in monetary or non-monetary payments made to those whose actions modify ecosystem services in exchange for undertaking good stewardship or guardianship of the ecosystem (the beneficiaries pay principle).
This paper explores the relationship between CRES and poverty reduction and the well-being of the poor through the Millennium Ecosystem Assessment (MA) framework. The MA framework has been instrumental in examining and revealing the inter-linkages between (and among) ecosystem services, and between ecosystem services and human well-being. The framework provides an appropriate conceptual framework for understanding the potential for CRES mechanisms to reduce poverty by considering where synergies are possible and where trade-offs are inevitable. This framework has important implications for an approach that pursues conservation and poverty reduction jointly.
In terms of organization of this paper, the next section outlines the varied array of ecosystem services and the constituents of human well-being (based on the MA framework). Section three then illustrates direct and indirect inter-linkages between and among ecosystem services and human well-being, and identifies potential synergies and trade-offs that form the basis for assessing linkages and relationship with CRES. In section four experiences to date on CRES is presented. And finally section five presents the findings on the relevance and relationship between CRES and poverty reduction and human wellbeing.
The methodology for this paper is based on review of literature and publications on Payments for Environmental Services, the Millennium Ecosystem Assessment and poverty frameworks, lessons drawn from the regional workshops held, and a writing workshop held in Kenya.
Ecosystem Services, Poverty and Human Well-Being
This section sets the basis for developing the conceptual framework to examine the inter-linkages, synergies and trade-offs between ecosystem services and the well-being of the poor. In this section, we define and examine in detail the elements separately using the Millennium Environmental Assessment Framework (see figure 1 below) . The overview of ecosystem services below is meant to clarify the fundamental terminology and concepts so as to provide a conceptual basis for understanding how ecosystem services benefit people, and in particular the poor. A brief exploration of trends in ecosystem health, and the implications of this for the well-being of the poor is also provided below. In the last sub-section, the evolving understanding of poverty is discussed in its multidimensionality, and key constituents and determinants are deciphered. The Millennium Ecosystem Assessment (MA) defines ecosystems as dynamic complexes of plant, animal and micro-organism communities and their nonliving environment interacting as functional units (2003) . The scale and boundaries of this 'functional unit' can vary according to perspective and there can be innumerable types of ecosystems on a spectrum of spatial scales: from a log to a forest. The term ecosystem is useful in describing the significance of interactions between the biotic (living) and abiotic (non-living) environment within a given area. Though it is accepted that one ecosystem can overlap and interact with another, the definition implies that intra-ecosystemic interactions are stronger than inter-ecosystemic interactions. This description lends clarity to the nature and scale of ecological relationships, but does not allow for typological categorization of natural systems. The MA analyses of ecosystems use the concept of 'biomes' as the basis for categorizing different types of natural systems. Biomes can be broadly differentiated by distinctive features such as a characteristic complement of species, representative habitats and vegetation types, and location with regards to geography, climatic and altitudinal zones. The term allows one to conceptually differentiate between larger ecosystem types that fall into ecologically meaningful and distinct classes (MA 2005) . In the context of ecosystem services the classification system of biomes is a useful tool that permits us to compartmentalize ecosystem types and understand the distinctive ecological services they provide.
Though the process of categorizing biomes comes with its own interpretive difficulties, there have been a number of attempts to identify representative biomes. The MA draws upon the 14 terrestrial biomes identified by the World Wide Fund for Nature (WWF) and complements these with a range of broader biome categories (see Table 1 ). (MA 2003) . For the purpose of consistency, this paper refers to ecosystem services with respect to their functional groups, as adopted by both the Convention on Biological Diversity and the MA. Annex 1 provides an overview of the main types of ecosystem services as identified by the CBD under the broad categories of provisioning services, regulating services, cultural services, and supporting services identified by the MA. More precisely, provisioning services cover natural resources and products derived from ecosystems, and represent the flow of goods. Regulating or supporting services are the actual life-support functions ecosystems provide and are normally determined by the size and quality (the stock) of the ecosystem.
Cultural services refer to the non-material benefits obtained from ecosystem services such as spiritual and religious significance.
Why ecosystems, and ecosystem services, deteriorate
As illustrated in Figure 2 below, ecosystem services are not only of direct value to humans through provisioning services, they offer indirect benefits through sustaining life support systems and by supporting and promoting the natural resource base upon which economic activities are founded. Moreover ecosystems are a source of tremendous existence values (such as cultural, religious and spiritual) regardless of their use, as well as option values -signifying the future direct, indirect and existence values flowing from these resources. Yet despite the importance and tremendous value of services provided, ecosystems and their constituent goods and services continue to decline in extent and quality.
The MA (2005) The current status and trends certainly are of concern, and the factors driving change in ecosystem services need to be more carefully examined and addressed if there is to be a reversal of loss and degradation. Of particular interest to this paper is the fact that it is often poor people who have gained the least, or have been most adversely affected, from changes in the quality of ecosystem services driven by ecosystem degradation (MA 2005) . This has important implications for the value of ecosystem services and their management in increasing the well-being of the poor, an idea that will be discussed in greater detail in the following parts of this paper.
The MA report highlights the proximate and indirect drivers of change in ecosystem services. The report lays emphasis on the fact that often the driving forces impacting ecosystem services are almost always multiple and interactive, "so that a one-to-one linkage between particular driving forces and changes in ecosystems and ecosystem services is usually not possible" (2005) .
Similarly, the linkage between particular changes in ecosystem services and various indicators of human well-being is often not well understood. In both cases, the causal linkage is almost always highly mediated by other factors, thereby complicating statements of causality or attempts to establish the proportionality of various contributors to changes. Analyses of driving forces generally distinguish between proximate drivers and the indirect drivers that themselves cause change in the direct drivers. Proximate drivers of degradation of ecosystems are reasonably well understood, at least qualitatively. For example, it is possible to identify four direct drivers of degradation and damage of ecosystems:
• The unsustainable utilization of biological resources and the consequent decline in their availability or diversity. This includes activities, which are unsustainable overall, or in terms of the areas affected, or species harvested.
• The conversion or modification (and fragmentation) of ecosystems to other uses, which do not maintain a diverse pool of species or which undermine the provision of vital ecological functions.
• The use of destructive harvesting or production techniques which impact negatively on ecosystems.
This includes resource uses which negatively impact non-target species in the course of their activities.
• The alteration of environmental quality and functions that are required to maintain ecosystems. This includes production and consumption activities which generate wastes or by-products which harm the natural resource base.
The MA report identifies population growth, economic development, and increasing consumption and production as important indirect drivers of change in ecosystems and ecosystem services. However, the report points to the increasing attention being paid to the role of government policies relating to, for example, investments in rural roads, irrigation, credit systems, and agricultural research and extension, which have often served to expand food production.
Policies that restrict trade, capital, and labour flows have conditioned access to international markets, helping to shape the international food system and global patterns of food production and consumption. Small-scale food producers in many poorer countries have been particularly affected by such policies, and patterns of nutrient cycling have also been affected.
Nevertheless, the MA report does not delve further into the underlying drivers of degradation and loss of ecosystem services. Often, these underlying drivers are economic and financial in nature (Emerton, 2004) . Thus a key question that arises is that if ecosystem services are so important for humans and underpin many economic activities, why is there a bias toward their destruction rather than their retention? The general findings, s T temming largely from economic factors, are that people often have an incentive (either direct or indirect) to extract/use resources in such a way as to degrade and damage ecosystems. TT hese factors have major implications for any strategy employing compensation or rewards mechanisms for managing ecosystem services, or in employing CRES as a conservation tool, to better understand and alter the incentives people have to degrade and damage ecosystems.
A major reason for degradation and damage is that ecosystems and the services they provide are undervalued and under-priced. An important contributing factor to the under-pricing of ecosystem services lies in institutional failure -both government and market failure. Market failure occurs when the lack of well-defined property rights, be they private or collective, leads to the under-valuation of ecosystem services thereby providing incentives to overuse the ecosystem service. Government failure on the other hand occurs when the public sector fails to implement the rules or norms overseeing the use of ecosystem services or create or support policies that distort the market. Both types of institutional failure are closely linked. Markets failures may undervalue private goods such as provisioning services, and not value public goods such as regulating, supporting and cultural services at all. In these cases, individuals often act as if the ecosystem services in question are without value (even though these services underpin the production of highly valued species or products, such as fish), leading to less than optimal production and consumption practices and hence to overexploitation and destruction.
For example, the reason why water is under-priced is that people, especially the poor, often do not have rights to clean water. If such rights did exist and were adequately enforced, then polluters would have to compensate for any adverse effects produced by their actions, providing an incentive to mitigate these actions. In the example of forests, these ecosystems are often degraded and damaged because the rights of poor local communities are either unrecognized or are unenforceable, and thus any actions they take to conserve the resources are left unrewarded.
Additionally, economic policies have at times been instrumental in creating perverse incentives that act to the detriment of ecosystem services. For example, fresh water is often under-priced in the sense that pricing structures do not reflect ecosystem management practices that optimize production and conservation, leading to overuse, pollution, and the destruction of freshwater ecosystems. Energy is under-priced to stimulate growth or investment in other sectors of the economy, leading to policies that obscure the true costs of energy production, whether based on fossil fuels, hydropower or others, especially their environmental costs. Modern agricultural technologies often aim at maximizing yields without taking into account the associated loss of ecosystem services such as soil and water quality.
Examining the problems and processes of ecosystem degradation and the loss of ecosystem services leads to a broad conclusion. Ecosystems and ecosystem services are often under-priced and undervalued for a variety of economic reasons despite the provision of tremendous economic benefits they bestow on people and society. Thus any CRES scheme in order to be effective from a conservation point of view has to provide the incentives for people to conserve and sustainably use ecosystem services.
What is Poverty and Human Well-Being, and what are the causes and manifestations?
To effectively address poverty reduction and human well-being, a clear understanding of what constitutes and determines poverty and how to address these with CRES schemes is essential.
The concept of poverty has been perpetually evolving since it ascendancy in the economics literature in late 1940s. Poverty, from the outset, had been inextricably linked to the amount of income required to purchase an essential basket of goods and services on the basis of nutritional content and prices of food, shelter, clothing, and so on. Therefore, households with per capita income or expenditure less than a minimum level in any given country were designated to be below the 'poverty line'. Poverty lines in this sense differed from place to place depending on national circumstances.
Poverty lines are, of course, subject to criticism, and some of the main ones call for alternative definitions of poverty insisting on subjective factors that determine whether poverty reduction initiatives assist the poor in achieving greater well-being and enriching their lives. Such concerns raised on conventional definitions of poverty have, in fact, questioned whether the only purpose of policy making is to get people above the line. Counter arguments highlight the practical advantages of thinking in terms of a line that divides the 'poor' from the 'non poor'.
In this sense, the more recent concept of dollar-a-day approach introduced in the 1990 World Development Report has been used widely. This approach too has been criticized for a number of reasons. For instance, it does not take into account price differentials within countries, the intrahousehold allocation of expenditure, or the difference between chronic and transient poverty. Secondly, it only values goods and services delivered through the market. Thirdly, it does not consider the non-material dimensions of poverty such as voicelessness, powerlessnes, or vulnerability to shocks, or even factors like access to common public goods and services (health, education, etc.) and common property resources (forests, pastures, fishing grounds, etc.)
As a result, definitions of poverty have broadened over time from purely monetary measures to those reflecting a multi-dimensional view of poverty and its obverse: human well-being. The 'basic needs' approach, for example, highlighted issues relating to needs such as food, water, health, shelter, sanitation, education, and transport (Streeten et. al. 1981 ). More recently, while recognizing the importance of income and satisfaction of basic material needs, attention has increasingly focused on less tangible aspects of poverty, including vulnerability and access to decision-making processes, access to social services and environmental quality. 4 For instance, the three fundamental causes of poverty described by the World Development Report 2000/2001 (WDR) are lack of income and assets, voicelessness and powerlessness, and vulnerability to adverse shocks. In particular, several writers have argued that the essential characteristic of poverty was captured not by incomes or production, but with what makes people fear the future -namely vulnerability (Bohle, et. al. 1994; Chambers, 1989) . To be poor is to be vulnerable. To be vulnerable is to lack control over decisions that affect one's life and thus to lack self-respect, autonomy, security, sustainability and self-reliance.
The emphasis on vulnerability highlighted by the sustainable livelihoods framework (DFID, 1999) has been instrumental in raising another key issue -access to stocks of assets versus access to flows of income. The argument here is that it may be more important to focus on the assets of the poor rather than flows of income available to them, and on shocks (short-term impacts) rather than stresses (longer-term threats to income) (Chambers, 1989) . Such issues have gained central importance in notions of livelihoods, and have also highlighted the particularly important role that ecosystems may take on as savings and security, especially in times of crisis. Interestingly, it is such broader conceptions of livelihoods and well-being -highlighting the role of ecosystems -that tend to emerge from self-assessments such as participatory poverty assessments undertaken recently (see for example, the Pakistan Participatory Poverty Assessment Report).
Current thinking on poverty has also been strengthened by the concept of people's capabilities provided by Amartya Sen (1979) . Capabilities refer to the ability of a person to convert commodities into valued functions in the context of one's life. According to Sen, a person's life can be seen as constituted by various 'doings and beings' (or what he calls 'functionings'). People can achieve several functioningsfrom having self-respect to being well-nourished-simultaneously. Every individual can thus be seen as possessing a bundle of functionings at any given time. The set of all such bundles, all those within his/her reach at that time, is his/her capability set. The term 'capability' indicates both that he/she has internal capacities which allow him/her to function in ways that he/she might choose and that external circumstances are such that the possible functionings are indeed real options available to him/her. Furthermore, capabilities may be defined as the substantive freedoms that an individual exercises to live a lifestyle he or she deems valuable. Choices are made through evaluative and reflective processes that lead to valuation rankings of the individual's priorities. The result of exercizing one's choices not only affords personal freedom, but is itself only achievable through the utilization of one's freedoms. Freedom, in this case, is considered both the end and the means of development. Sen identified five instrumental freedoms for the process of development to mature: political freedom, economic facilities, social opportunities, transparency guarantees, and protective security. Duraiappah and Abraham (2004) in turn have expanded the list of instrumental freedoms to include a sixth freedom which they call ecological surety. They define ecological surety as the critical mass of an ecosystem which provides an assurance that vital regulating, supporting and enriching services are provided in a sustainable manner. These concepts in turn have played a key role in introducing subjective factors into definitions of poverty, since capabilities as Sen describes them have to be assessed within specific contexts, rather than through an objective metric.
In light of subjective factors, there is greater recognition that the poor are not homogeneous and that there may be significant differences, especially subjective, when gender and other social differences are considered and how poverty is experienced. For example, abundant literature has established the gender dimensions and differences of poverty and considerable evidence have demonstrated the multiple and complex relationships between men and women and the environment (e.g. UNEP Governing Council Decision 23/11, referring to gender equality as critical to environmental stability). Gender refers to the socially constructed differences and relations between men and women that vary by situation, context, and time.
Research on gender and poverty has focused particular attention on the household as an institutional site where prevailing norms and bargaining over needs, rights and responsibilities shape experiences of impoverishment which are differentiated by gender (Kabeer, 1991 (Kabeer, , 1994 . Such research has served to highlight the particular, contextual vulnerabilities of women. Furthermore, it is important to note that women, too, are not a homogenous category: significant intra-gender differences exist in regard to age, kinship, caste, and socio-economic status (Clisby, 1995) .
Gender and poverty have important implications for conservation research and action because it differentiates the relations that people establish with ecosystems, especially regarding knowledge, use, access and control of resources, and in the attitudes created towards resources and their conservation. Gender intersects with the voices of the poor, both men and women, because their interests and needs with respect to ecosystem resources (especially regarding use) will tend to be different and often even in conflict. A gender and poverty focus in conservation promotes the participation of both men and women (and youth), assures that their spheres of interest and influence are included in ecosystem management decisions, and can help to enable CRES schemes to respond to the specific social, economic, institutional and legal barriers that can hinder effective ecosystem management by men and women (Rojas, 1999) .
Current thinking on poverty perhaps reflects three converging perceptions. The World Development Report 2000/2001, for example, defines poverty as 'the pronounced deprivation of well-being 5 '. This definition includes opportunity (access to markets, resources and income generating opportunities leading to wealth creation), empowerment (influence on state institutions and participation in political processes and local decision making), and security (reducing vulnerability to risks such as ill health, economic shocks, natural disasters, and seasonal or annual variations in resource availability). Similarly, the Human Development Report has equally contributed to the current thinking on poverty. Accordingly, human poverty is defined by "impoverishment in multiple dimensions-deprivations in a long and healthy life, in knowledge, in a decent standard of living, and in participation" (UNDP, 2004) . The Human Poverty Index, or HPI, includes key measures of life expectancy, illiteracy, access to healthcare and other public services in addition to the mortality percentage of children under 5 years of age. Finally, the sustainable livelihoods framework has also played an instrumental role in influencing current thinking on poverty by highlighting the concept of assets, resources and strategies of the poor, namely how the poor strategize in the face of vulnerability and use available financial, physical, human, social and natural capital to achieve positive livelihood outcomes. As a result, poverty or lack of well-being is now widely viewed as multi-dimensional and includes both income and non-income dimensions of deprivation -including lack of income and other material means; lack of access to basic social services such as education, health, and safe water; lack of personal security; and lack of empowerment to participate in the political process and in decisions that influence someone's life. The dynamics of poverty also are better understood, and extreme vulnerability to external shocks is now seen as an integral component of this understanding (UNDP, 1997).
The above discussion on what is poverty or lack of well-being inevitably leads into what constitutes well-being as defined by the MA. In fact, the MA highlights the widespread agreement that well-being and poverty are the two extremes of a multidimensional continuum. Thus well-being can be defined as the lack of poverty (see figure 3 ) in that it ensures basic material needs for a good life, good health, personal security, good social relations and the experience of freedom. Together these components provide the conditions for physical, social, psychological, and spiritual fulfillment. (2005) Thus borrowing from the MA (2005), the constituents of well-being can be seen as diametrically opposed to poverty:
• The necessary material for a good life (including secure and adequate livelihoods, income and assets, enough food at all times, shelter, furniture, clothing, and access to goods); • Good health (including being strong, feeling well, and having a healthy physical environment);
• Good social relations (including social cohesion, mutual respect, good gender and family relations, and the ability to help others and provide for children);
• Security (including secure access to natural and other resources, safety of person and possessions, and living in a predictable and controllable environment with security from natural and humanmade disasters); and • Freedom and choice (including having control over what happens and being able to achieve what a person values doing or being) (MA 205, p. 74).
As a result of all this, measurements of poverty through indicators developed now demonstrate the more multi-dimensional nature of poverty. Select examples of developed indicators are provided in Table 2 below, and have important implication for how, where and when CRES is relevant to poverty reduction in its multifarious forms. Having investigated the component elements of the MA framework separately, this section focuses on bringing them together and analysing the inter-linkages among and between them. This section is thus the lynch pin in deciphering the relationship and understanding the relevance between CRES and human well-being.
The term inter-linkage in the context of ecosystems has been used in a variety of ways and in different contexts. It is therefore useful and necessary to define what is meant by inter-linkage up front. The United Nations University (UNU) defines inter-linkage as the interactions within and between ecosystems and the inter-relation of human institutions with ecosystems (Malabed et al. 2002) . In the publication Protecting our Planet and Saving our Future, inter-linkage addresses the interconnections among different environmental issues like climate change, biodiversity loss, and desertification among others. The definition we adopt in this paper relates to the interconnections not among environmental issues but among ecosystem services and also the interconnections among: (1) human well-being components like health, income and security; and (2) the interconnections between ecosystem services and wellbeing components.
There are therefore three levels of inter-linkages, which we need to acknowledge and appreciate when we want to understand the complex relationship among ecosystem services and human well-being. The first level is among ecosystem services specifically, while the second level is the inter-linkage among the various constituents and/or determinants of well-being. The third and final level of inter-linkages is between ecosystem services and the constituents and/or determinants of well-being.
Inter-linkages among Ecosystem Services
The MA report had identified four main categories of ecosystem services -provisioning, regulating, supporting and cultural -all of which are highly interlinked. For instance, an over use of some ecosystem services may cause a decline in other ecosystem services. It is well documented, for example, that overuse of the ecosystem provisioning service of timber can cause a decline in the ecosystem regulating service of flood and water regulation. It is also known that increasing the ecosystem provisioning service of pharmaceutical products can cause a decline in biodiversity. Although biodiversity is by itself not considered as an ecosystem service, it serves as the foundation for the health and sustainability of ecosystem services themselves. Another example is the inter-linkage between the decline in the ecosystem supporting service of nutrient cycling that comes from an unsustainable use of the provisioning service of food production (see figure 4). The inter-linkages across these ecosystem services will need to be considered when designing CRES interventions. For example, the decision to compensate or reward the decline or increase in any particular ecosystem service will be dependent on the marginal changes that occur across the ecosystem services that are inter-linked. For example, in the Wealth of the Poor report (WRI, 2002) , there was much emphasis on ensuring a sustainable stream of environmental 'income' as the strategy for poverty reduction. However, a sustainable stream of environmental income which implies a sustainable flow of provisioning ecosystem services may not be consistent with maintaining the integrity of the ecosystem and therefore the sustainability of flow of the regulating, supporting and cultural services. Therefore, ecosystem services like disease regulation may increase, flood regulation may decrease, and water regulation and purification services may deteriorate
Inter-Linkages among Constituents and Determinants of Human well-being
There is no doubt that human wellbeing is multi-dimensional and is determined by a range of constituents and determinants directly and indirectly (see figure 5 ). Constituents are ends by themselves while determinants are the means to the ends. In other words, constituents can be thought of as 'output' (such as health, the exercise of one's abilities, and civil and political liberties), whereas, the determinants can be thought of as 'inputs' (expenditure on food, clothing, education, potable water, shelter, and resources deployed for the protection and promotion of civil and political liberties) (Dasgupta, 2003) . It is not the purpose of this paper to carry out a discourse between the philosophical discussion on the merits of using constituents or determinants. The decision to use a constituent or determinant will be largely influenced by the data and information available and in cases where constituents are difficult to observe, then determinants are used as proxies (Dasgupta, 2003) . What is useful for us is to understand that there are inter-linkages across components of well-being, be they constituents or determinants. Freedom of choice and action Opportunity to be able to achieve what an individual values doing and being
Figure 5: Inter-Linkages among Constituents and Determinants of Human well-being
The inter-linkages among constituents can be quite strong or weak depending on factors like gender and culture. For example, women's ability to be free from avoidable diseases is highly inter-linked with the ability to have energy for cooking and keeping warm, or access to clean water. The dependency of using firewood as a primary energy source, taking another example, tends to increase health impacts from asthma and or other respiratory diseases. Similarly, the ability to be adequately nourished and earn material wealth often incurs a decline in social relations related to spiritual practices involving sacred ecosystems, closely linked with culture.
Inter-Linkages across Ecosystem Services and Constituents of Well-Being
The final level of inter-linkages discussed here are those between a specific link between an ecosystem service and the constituent of well-being vis-à-vis a link between another ecosystem service and the respective constituent of well-being. For example, the link between timber and material wealth versus flood regulation and security. The information of this linkage will tell us the marginal changes that occur in the constituents of well-being when there are changes in the ecosystem services.
Ecosystem Services and Human Well-Being -Synergies and-Trade-Offs
As mentioned above, there are inter-linkages among ecosystem services, among constituents of wellbeing and across ecosystem services and constituents of well-being. And these can have different dimensions depending on factors like gender, culture, spatial location and time. For example, women's ability to access provisioning services (e.g. timber) may be affected by social and cultural restrictions, which in turn may increase the provision of some regulating service (e.g. carbon storage). However, access to benefits in terms of rewards from the increased supply of this regulating service may even improve their overall well-being.
The discussion above on inter-linkages immediately highlights the presence of synergies and trade-offs. For example, improvement in the supporting service of soil formation inadvertently improves the food production provisioning service. However, the potential for trade-offs is also present. For example, the over extraction of timber (a provisioning service) can cause a decline in flood regulation (a regulating service) within the vicinity of where the timber is extracted or further down from where the timber is located. In similar fashion, an improvement in health contributes to an increase in material wealth as productivity increases. However, trade-offs are also present in the social system where an increase in material wealth can come at the expense of security. For example, an increase in material wealth driven by the extraction of timber causes a loss in security which comes from an increase in the frequency of extreme events. Trade-offs and synergies among human well-being, ecosystems and ecosystem services are the rule rather than the exception (MA 2005) . Closely associated with the three levels of linkages, are the four dimensions of trade-offs and synergies. These are:
1. Trade-off and synergies among ecosystem services 2. Trade-offs and synergies between the present and the future 3. Trade-off and synergies among stakeholders 4. Trade-offs and synergies across spatial boundaries.
Trade-offs and Synergies among Ecosystem Services
The Oxford Dictionary defines synergy as "a combined effect ... that exceeds the sum of individual effects". In short, synergy is when 2 + 2 + 2 is greater than 6. In the literature on synergy, most efforts are focused towards reaping synergies when using common policy tools to achieve multiple objectives. Therefore, because of the inter-linkages among ecosystem services, it is possible to reduce the decline in two ecosystem services which are closely inter-linked by a single tool and therefore reducing the cost and efforts. An example of synergies is the link between climate change and biodiversity. The Kyoto Protocol is an international treaty addressing the decline in the global climate regulation ecosystem service. The decline in this service can be expected to cause a decline in biodiversity which is essential for many ecosystem services including water purification and pollination (MA 2005) . The CDM, a policy mechanism of the Kyoto Protocol can be used if designed properly to also help reduce the decline in biodiversity and be a tool for biodiversity conservation. This helps reduce the cost and efforts necessary to establish a separate economic mechanism for the conservation of biodiversity. As the saying goes, we are able to kill two birds with a single stone.
Trade-offs and Synergies between the Present and the Future
One of the most well-known examples of the trade-off between the present and the future is that of climate change. The increase in the present generation's material wealth derived from the excessive use of provisioning services like food production, timber and fibre among others has caused significant impacts on the global climate regulation systems. However, the consequences of the decline in the climate regulation system will not be experienced by this generation but future generations because of the inertia in the natural system (MA 2005) . The benefits reaped by the present generation will need to be evaluated against the costs to be borne by future generations. In many ways, the issue of intergenerational equity comes into discussion.
Trade-off and synergies among stakeholders
Most poor people, and particularly women, are heavily dependent on ecosystem services for their wellbeing, but suffer from inadequate access and declining quality of such services. Ecosystem services are vital for the poor by fulfilling subsistence, non-marketed and cash needs. For example in India, Jodha (1986) estimated the proportion of household income from ecosystem provisioning services to be 15-25%. More recently work on village data from Zimbabwe reported the proportion to be as high as 40% for the poorest households (Cavendish, 2000) . Provisioning services often include essential items for personal use and sale including food, fodder, fuel, fibre, small timber, manure, bamboos, medicinal plants, oils, material for houses and furniture etc. For poor coastal communities in developing countries, fisheries is a key provisioning service, and many farm households augment their food supplies and incomes by fishing (UNEP 2002). All these represent the inter-linkage between provisioning services and the basic material for good life.
Many poor people's health and well-being is subjected to environmental health risks and hazardsboth the traditional risks of dirty air and water as a result of declining ecosystem regulatory services. Poor people suffer from lack of access to improved water sources and sanitation.
The poor are the most vulnerable to natural disasters. The poor tend to suffer most and find it difficult to cope, as they live in the most vulnerable areas, e.g. many slum dwellers live on land which is highly vulnerable to environmental hazards such as landslides, pollution and floods. Such vulnerabilities are exacerbated by damage to protective ecosystem services provided by coral reefs, coastal mangrove forests and riverine wetlands, which increase exposure to floods.
At the same time, it is often the non-poor and more powerful stakeholders who have gained the most from changes in the quality of ecosystem services driven by ecosystem degradation. However, changes in the quality of ecosystem services impacts these stakeholders too (particularly those, for example, who rely on water quantity and quality services for agriculture, hydropower and domestic use), which provides pathways for synergies between the interest of both the poor and non-poor through CRES options.
Furthermore, CRES options that consider restricting use of, or degrading key ecosystem services, change in land use regimes, or prevent the uptake of other income-generating opportunities can impose tremendous costs onto these households. Under these circumstances, some ecosystem services and constituents of well-being will have the potential of being traded off against other key ecosystem services and constituents of well-being of the poor. CRES schemes need to be particularly cognizant of these trade-offs, and find ways to compensate or reward poor households that may lose access to resources due perhaps to insufficient rights or tenure.
Trade-offs and synergies across spatial boundaries
In many instances, the changes in ecosystem services happen in one place while the consequences on well-being takes place in different places. For example, changes in land use in the Catskill water catchments caused a reduction in water quality for the residents of New York City. A more familiar example is the emission from coal powered energy stations in England caused forests and lakes in Norway to die and cause a decline in the ecosystem service of food production and water regulation among others.
These examples of synergies and trade-offs point towards a pivotal role for integrated ecologicalintegrated assessments establish the relationship between land and ecosystem use (and by whom), and the provision of ecosystem services, point towards the magnitude and direction of change and the stakeholders affected. For example, the economic valuation of ecosystem services, as part of the integrated assessment, may reveal tremendous indirect values to off-site from the increase in regulating and supporting ecosystem services and this may increase security of well-being of the poor off-site. But on-site restriction to provisioning services may impact the livelihoods, food security and health wellbeing of the poor, especially women. Economic valuation would reveal the imposed costs of loss of provisioning services and would thus allow comparison of the trade-offs both of the ecosystem services and the constituents of well-being (see figure 6 above). Figure 6 brings together the MA framework with the Total Economic Value of Ecosystems framework to particularly highlight interlinkages in quantitative terms, and where synergies are possible and where trade-offs are inevitable. This has important implications for the design of CRES schemes.
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Status of Rewards and Compensation for Ecosystem Services & Poverty Reduction -Experiences to date
There has been considerable interest and initiative in payments for environmental services (henceforth RES according to our terminology) throughout the developing world, and many NGOs, research institutions and donors are now working on this issue. The tool is being touted with the potential to directly address conservation, and benefit the poor. It is imperative, however, to bear in mind that the original and prime motivation of RES is to meet conservation goals rather than being pro-poor. If benefits to the poor occur these are unintended outcomes rather than products of conscious design, a fact supported in the literature on this subject. The number of RES schemes, which claim to be propoor is very limited (Landell-Mills and Porras, 2002) . The Costa Rica programme, for example, has so far favoured mainly larger and wealthier landowners (Mirinda et al., 2003) . Some even state that RES schemes on their own are not recommended for poverty alleviation, and excessive reliance on the mechanism could even lead to adverse poverty outcomes (CES Latin American Workshop Report, 2007, ICRAF Working Paper no. 33). That being said, the existing RES schemes found around the world have themselves not been adequately assessed, and pro-poor outcomes may in fact exist. It is, however, not clear in the literature how the poor may have benefited, from these exercises, or indeed how pro-poor is being defined.
Nevertheless, there is growing evidence, lessons and recommendations found in the literature on RES and the relationship to the well-being of the poor. Many researchers are coming to the conclusion that the extent to which RES is able to serve the multiple goals of conservation and well-being depends on the design and implementation of such schemes. For example, de facto property rights of the poor to land and resources are increasingly being recognized, but often the landless are unable to benefit unless special provisions are made (such as the provision of community rewards as opposed to rewarding individual farmers). Furthermore, the ecosystem service in question, and the location of the ecosystem and the poor, will also determine to what extent the poor can benefit from RES schemes. It is often thought, for example, that poor subsistence farmers inhabit upper watersheds -critical sources of ecosystem water services -and hence RES schemes for watersheds are often assumed to be pro-poor, whether or not this assumption was directly assessed (Pagiola and Platais, 2003) .
The literature, however, tends to highlight the negative impacts of RES schemes on the well-being of the poor. For example, it is often pointed out that there are a number of obstacles to include the poor in RES schemes, which include issues of insecure property rights and land tenure; lack of financial resources, capacity and bargaining power; weak cooperative institutions; and high transaction costs (Mayrand and Paquin, 2004; Landell-Mills and Porras, 2002; Pagiola et al., 2005 ). In the above Costa Rican programme, for example, only one third of small landholders (owning less than 10 ha) have signed up in this scheme (Miranda et al. 2003) .
One of the key lessons emerging from the literature is that often RES schemes fail to undertake (sitespecific) integrated ecological-economic assessments, which assess the relationship between land and ecosystem uses (and by whom) and the provision of ecosystem services linking these to the calculation of economic costs and benefits and their distribution for the purposes of determining rewards (Tongetti, et. al.) . The purpose of these assessments is to assess the biophysical relationships, identify the beneficiaries (buyers) and the providers (sellers), but more importantly, ensure that compensatory arrangements pay close attention to the fact that the added costs of conservation actions in the form of opportunity costs of forgone land uses are offset by the reward. Without an integrated assessment, the poor may often become invisible in the analysis and RES schemes may be based on simplistic myths or assumptions about land and resource use and ecosystem services (Tongetti et. al., no date).
More specifically the threats to the poor identified in the literature are:
Insecure property rights and land tenure -Formal land titles and secure property rights are one of the foundations of any RES scheme. Land ownership is almost always used to identify potential service providers and hence who should receive the reward. The poor often lack or have unclear and insecure property rights over land and resources.
Lack of financial resources, capacity and bargaining power -Insufficient credit and start-up funds can restrict participation in RES initiatives and mean that poor land users cannot afford to take risks. Also, there are often high initial costs involved with such schemes as eco-labelling (e.g. timber certification) and carbon credits under the Clean Development Mechanism (Sheer and Smith, 2000) . Furthermore, the poor usually do not possess the necessary capacity and competence to make changes in their systems of resource use and land management. Finally, lack of bargaining power and voice can often result in arrangements where the poor are not adequately rewarded as service providers, or worse sidelined by more powerful and wealthier land owners or 'elites' (Grieg-Gran and Bann, 2003),
Weak cooperative institutions -Lack of institutional support to participate in RES schemes often leads to the exclusion of poorer households. This is supported by current experiences, which suggest that private PES schemes tend to arise in areas with higher incomes and better institutions and infrastructure (Landell-Mills and Porras, 2002) .
High transaction costs -The costs of drawing up a contract and monitoring performance can become a considerable burden on poorer households, ultimately resulting in their de facto exclusion from a RES scheme.
The literature has also brought to light potential benefits/opportunities and associated costs/risks that have important ramifications for the design and implementation of pro-poor RES schemes. These include:
Potential benefits/opportunities:
• Increased land/resource tenure security -resulting from formalization of property rights land tenure.
• Improved health -resulting from investments in medical facilities and conservation and pollution mitigation measures.
• Strengthened social institutions -resulting from cooperative arrangements that support evolving markets.
• Skill development -resulting from training in e.g. natural resource management.
• Improved recreation and cultural opportunities -resulting from environmental conservation and the protection of cultural heritage and religious sites.
• Diversified and increased rural income -resulting in lessening household vulnerability and risks from shocks.
• Increased productivity -resulting in more sustainable farming and forest systems for local livelihoods (biomass, water, biodiversity services).
• Improved/maintained ecosystem services -resulting in watershed maintenance, pollinator species and soil control, contributing to human well-being.
• Improved business and market organization -resulting in local communities, fostering and enabling future growth and economic development.
Potential cost/risks:
• Restricted land uses and natural resource extraction -resulting in loss of livelihoods and income.
• Reduced health -resulting from loss of access to natural resource based foods and hence impacting food security.
• Elite capture -resulting from the wealthier and more powerful groups having the ability to pay.
• Increased land prices -resulting from an increased demand for land.
• Loss of cultural heritage -resulting from abandoning traditional land-use systems.
• Loss of employment -resulting for instance from the exclusion of resource harvesting rights through ecosystem service protection, or when less labour is required under new land uses and excess labour can not be redirected to other income generating activities.
• Loss of control and flexibility over local development options and directions -resulting from situations where easements or long-term contracts specify a narrow range of management alternatives, or where community land owners or dwellers do not become involved.
• Skewed local power structures or power base -resulting from an unequal distribution of rewards.
• Increased competition -resulting from markets that lead to the further marginalization of weaker groups.
The regional workshops organized as part of this project deliberated on most of the points mentioned above. The potential way forward for developing pro-poor RES were also discussed and resulted in the following recommendations (Latin America workshop report, 2006):
• Need to ensure that transaction costs are kept low;
• The poorest sectors of society are specifically targeted;
• Assistance is provided to enable the poor to participate;
• The reward covers opportunity costs thereby creating an incentive for land-use change;
• The local landscape of formal and informal property rights is clearly identified and understood.
Also in Landell-Mills and Porras (2002) a number of suggestions for promoting pro-poor markets have been presented, and include:
• Formalize forest service property rights held by the poor;
• Define appropriate ecosystem services;
• Devise cost-effective reward mechanisms;
• Strengthen cooperative institutions;
• Invest in training and education;
• Establish a market support center;
• Improve access to finance, particularly micro credit.
However, the impact on the poor will vary considerably depending on the local circumstances of the poor. Specific findings include:
• Generally speaking, PES is good for landowners as producers because either they directly get environmental services that are of greater than the value of the production that they give up, or they benefit from changes in prices, which increase output price and sometimes reduce labour prices • Poor consumers may lose from environmental services. For example, the urban poor may be negatively affected by an environmental services programme that reduces the production of local staples, resulting in higher food prices
• Particularly when it comes to land diversion programmes, labourers may lose as the demand for labour declines • The distribution of lands matters. If land distribution is unequal and landowners have minimal amounts of lands and much of their income is coming from their labour, then especially when it comes to land diversion programme, they may lose work or suffer reduced wages • In general the poor are more likely to benefit from working land programmes (that modify production) where these increase demand for labour.
The paper notes that an assessment of the poverty impacts of any PES programme should also consider:
• The measurement of poverty and inequality in assessing benefits of any PES programme, taking into account not only earnings but any changes in the cost of living • 'Slippage', whereby landowners bring new areas of land into production, potentially offsetting the positive effects of the PES programme • Risk aversion behaviours of landowners and any impact on the risk of food insecurity for the local poor arising from changes in local food production and wages.
Status of Compensation for Ecosystem Services & Poverty Reduction -Experiences to date
There has been little experience of compensation for ecosystem services and its relation to poverty reduction to date. Experience with regulatory instruments such as pollution charges and newer instruments such as tradable permits, conservation offsets and concessions have been largely related to their use as conservation tools. However some preliminary lessons on the relationship between CES and poverty reduction are available:
• The impact on poverty from compensation for ecosystem services (CES) may have no specific connection to poverty or at best the connection seems to be poverty neutral. For example, compensation evoked through the polluters/damagers pay principal normally leaves the poor no better off.
• Nevertheless, if a compensation structure if it operates as a long-term disincentive to pollute/damage, then this approach may address poverty reduction.
• The rights of the poor must be clearly defined with respect to compensation against ecosystem services degradation and damage.
• Biodiversity/ecosystem offsets can both exacerbate and reduce poverty. Those who suffer most from loss of ecosystem services on site are often not compensated, while offsetting these costs by investing in another ecosystem could potentially reduce poverty, but with other individuals / communities benefiting.
The above review provides a necessary background to understanding the interface between CRES and poverty reduction, and the well-being of the poor. The literature evidently points out that there have not been any lucid frameworks developed to assess the pro-poor potential of CRES. At best, different constituents of poverty are assessed without systematic treatment of the linkages between CRES and poverty reduction and the well-being of the poor. In the following sections a conceptual framework is developed and presented for this purpose.
Findings: What is the relevance of CRES to poverty reduction and human well-being?
This section builds on the learning from the previous sections, and focuses on the practical relevance of CRES to poverty reduction and well-being of the poor through the framework developed in figure 6 above. This section begins with a definition of pro-poor, and then move towards the relevance of CRES to poverty reduction: how and when is it relevant and where.
How do we define pro-poor?
For the purposes of this paper, pro-poor is defined as the increase in benefits (through rewards) and/or decrease in costs (through compensation) in monetary and non-monetary forms that should lead to increased well-being of the poor and reduction of poverty. In broad terms there are two different interpretations of pro-poor -depending on whether poverty is measured in absolute or relative terms.
Absolute definition: Under this interpretation, CRES will be pro-poor as long as the poor benefit from compensation and rewards. Pro-poor can then be defined to exist as long as the indicators of poverty and well-being are not stagnant or in decline. This means that no consideration is given to the distribution of benefits.
Relative definition: According to this interpretation, promoting pro-poor CRES requires a strategy that is deliberately biased in favour of the poor. A precise definition of pro-poor must then mean that the proportional benefits or compensation to the poor must exceed the average benefits or compensation of the particular CRES scheme.
Often the relative definition may not be feasible, as will be apparent from table 3 below, and hence emphasis should be that the absolute definition at a minimum is adopted for any CRES scheme to be pro-poor. In the specific case of compensation for ecosystem services, it may be problematic to have increases in well-being of the poor through compensation, as this may make the poor no better off.
Is CRES relevant to Poverty Reduction and Human Well-Being? When? How?
With the definition of pro-poor at hand, it is possible to explore the relevance and inter-linkages (synergies and trade-offs) between CRES and poverty and human well-being in qualitative terms. That is, an assessment can be taken of circumstances in which CRES is relevant to poverty reduction and well-being and it is possible for the poor to benefit from CRES, and circumstances in which CRES leads to inevitable trade-offs. Table 3 below is precisely designed to illustrate the relevance of CRES to poverty reduction and well-being, and includes the key factors enabling when the poor can benefit. Table 3 also enlists the different CES and RES scheme types, a brief description of them as well as the types of instruments used (for a more detailed explanation of these typologies please refer to the introductory paper of this series, ICRAF Working Paper no. 32). • Instrument might be poverty reduction neutral however the poor can benefit by the following:
• Rights to compensation, especially for the poor, are defined and defendable In essence, the relevance of CRES to poverty reduction and well-being is clearly revealed through the nature of benefits and/or costs avoided as a result the potential rewards and compensation schemes. In the case of both compensation and rewards, these include:
• Improved security through decreased exposure to environmental health risks (dirty water and air) and hazards that often impacts most on poor households.
• Improved access to increased income, goods and/or services through compensation in monetary and non-monetary payments (education and health facilities) can avoid large losses to the poor.
• Improvements to livelihoods of the poor through clean-up and ecosystem restoration.
• Increase in food security from higher productivity from sustainable farming and ecosystems through access to knowledge and technology.
• Increase in health and education indicators through social investment projects.
• Increase access to alternative and clean energy supplies.
While the relevance of CRES to poverty reduction and well-being is clear, nevertheless there are some critical enabling factors that determine whether the poor will be able to access these options. Key enabling factors for the poor include:
• Are the rights to compensation, especially for the poor, defined? Are these rights tradable?
• Even where rights exist, do the poor and marginal groups have access to and knowledge of compensation mechanisms? • Do the poor have rights over land and can thus participate in reward schemes?
• Are the poor able to access financial capital to make investments for reward schemes?
• Do the poor bear opportunity costs as a result of reward schemes, and are the poor in the position to access rewards? • Can rewards be in the form of community level investments on health, education and infrastructure that benefit the poor?
options design and implementation (see figure 7) , and assess where CRES options can emphasize propoor elements at each stage. Namely that under:
• Conceptual Phase:
• Who are the poor and how is poverty defined? This allows for the identification of the poor households that fall in the jurisdiction of a select site.
• Whether there are a large number of poor believed to reside at the select site and have a direct relationship with the provision of the service (both as providers and beneficiaries)? This allows for the possible relationships between the poor and the provision of ecosystem services that can be tested at later stages.
• Scoping Phase:
• Are the poor providers … do they actually influence the provision of the ecosystem service? By how much? This allows for the assessment of the nature of the poor households as providers of ecosystem services through land and resource use, and the influence of this on the ecosystem service in question under a baseline scenario.
• Do the poor actually benefit from the provision of an ecosystem service? By how much?
This allows for the assessment of the nature of the poor households use of ecosystem services as beneficiaries under a baseline scenario. Compensation could be one option when benefits are impacted.
• What are the changes to land and resource use and link to the ecosystem service in question as the basis for CRES alternative scenario? This allows for the assessment of the extent to which the provision of ecosystem service(s) will be impacted by plausible land use changes or actual increase in pollution and damage.
• Will the poor potentially benefit as providers and/or beneficiaries in changes to land and resource use? This allows for an identification of how the poor fare under alternative scenarios, and thus allows the often undetected poor to be included in CRES options.
• If not, what are the ways in which the poor will potentially lose from changes in land and resource use (access to ecosystem services, employment, higher prices, etc))? This allows the assessment of costs imposed on the poor and thus potential compensation and rewards to offset costs.
• Brokering Phase:
• Are all the providers, including the poor, of the ecosystem service under CRES identified?
• Are all the beneficiaries, including the poor, of the ecosystem service under CRES identified? This allows for the assurance that the poor are included in the brokering phase both as providers and beneficiaries. Under the brokering phase the main objective is to bring the potential buyers and sellers together and to gain further insight as to the potential of reaching a RES agreement. A similar arrangement on CES can be undertaken in the brokering phase.
• Negotiation Phase
• What are the actual rewards defined and agreed for the providers and do they include the poor providers? • If the poor are not providers, is there as way to compensate the impacts they may incur through the type of rewards agreed? • If the poor are beneficiaries, will they benefit from better access from rewards?
During the negotiation phase actual rewards for ecosystem services providers or actual compensation for affected parties (ecosystem services beneficiaries) are defined. In this phase, intermediary actors have an important role to play in facilitating negotiations between the providers, beneficiaries and affected parties, and in the decision on the form of the reward/compensation and transfer mechanism. In this phase, intermediary actors can play a vital role in facilitating access to negotiations on the form of reward/compensation that positively impacts on the well-being of the poor. Finally intermediary actors can have an instrumental role to play in the negotiation phase in which the poor beneficiaries of ecosystem services who pay for these benefit are given a fair level of payment and negotiate appropriate and continued supply of the service.
• Implementation Phase
• What is the mode of transferring rewards and do they reach the poor providers?
• If rewards are non-monetary community-based, do they actually benefit the poor?
• Are the poor compensated for impacts and do these compensation payments reach them? In the implementation phase, the key concern is that the poor do actually receive the reward/compensation through the mode of transfer established. In case the rewards are non-monetary community-based, the role of intermediary actors may be to foster equitable sharing of rewards. Intermediary actors could have a potentially important role to play in ensuring that the poor are included and are actually compensated for the damages to their well-being.
In conclusion, this section highlights the practical relevance of CRES to poverty reduction and wellbeing of the poor. In particular, the section demonstrates that the relationship of CRES instruments to poverty reduction and well-being can be both positive and negative and manifest in multi-dimensions. The section also demonstrates when and where CRES instruments are relevant for poverty reduction at each stage of the design of CRES instruments. In essence CRES instruments can be pro-poor but these need to be carefully conceptualized, assessed and designed, and implemented and monitored. Many of these issues are further investigated in the rest of the issue papers in this series (ICRAF Working Papers 37, 38, 39, 40) .
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